Abstract. Dolphin Gulls (Larus [Leucophaeus] scoresbii) at Punta Tombo, Argentina, aggregated in small colonies of 16-24 pairs to breed. Colony location varied among years.
INTRODUCTION
The Dolphin Gull ( At banding, we weighed adults using a 1,000 g Pesola scale, and used calipers to measure head length, culmen, bill depth and tarsus to the nearest 0.1 mm. We measured wing chord to the nearest mm. During 1985 During , 1986 , and 1990, we visited the colony irregularly to measure eggs and determine breeding success. During the 1987 and 1989 breeding seasons, we visited the colony every two to five days, from the beginning of November to mid January, to record settlement patterns, timing of nest initiation, egg laying dates, clutch size, hatching dates and breeding success. We weighed eggs and chicks with 100 g and 500 g Pesola scales to the nearest 1 and 5 g respectively, and measured them with calipers to the nearest 0.1 mm. We calculated egg volumes (V) as: V = length x width2 x 0.52 (Preston 1974 ). We measured the Kelp Gulls (Larus dominicanus) and skuas (Catharucta sp.) (Fig. 1) . A colony of 250-500 southern sea lions (Otariaflavescens) is located on a small islet about 500 m north of Punta Tombo. Magellanic Penguins and Imperial Cormorants lay eggs in mid-October, hatch chicks in midNovember and fledge chicks beginning in midJanuary.
Values listed in the text are means * SD (n). distance between nests (center to center) to the nearest cm during 1987. We marked chicks at RESULTS hatching with a fiber-tape band. We calculated ADULT SIZE AND GENERAL BEHAVIOR breeding success as the number of chicks surviving to three weeks of age per nest with eggs.
We watched the colony from a high point 20 m from the nests. From this distance birds could be easily observed without apparent disturbance. We made continuous observations during daylight hours (0600-2000) on 30 December 1987 and 6,9, 13, and 17 January 1988. We recorded incubation shifts, feeding frequency, feeding behavior, and parental behavior.
During 1986 and 1987, we surveyed the Punta Tombo area every four days to determine the foraging areas of the Dolphin Gulls and to observe their feeding activities. We used opportunistic sightings to determine winter dispersal.
Several other seabird species breed at Punta Tombo: Magellanic Penguins (Spheniscus magellanicus), Imperial Cormorants (Phalucrocorax atriceps) ("albiventer" color morph, Rasmussen 199 l), Rock Shags (P. magellanicus).
Dolphin Gulls are fairly small gulls, with an average adult weight of 524 g (SD = 5 1, n = 42).
They are sexually dimorphic (Table l) 0.09, n = 10). In seven clutches that had three eggs, one egg, presumably the third one laid, was significantly smaller than the other two eggs (Kruskal-Wallis x2 = 9.5 1, P = 0.009, n = 21).
The two larger eggs in each of these clutches were similar in volume (Mann-Whitney U = 17, P = 0.34). Table 3 ). The average number of brooding exchanges during the daylight hours for pairs with chicks under 5 days old was 10.33 ? 3.08 (n = 6) and mean number of chick feeding bouts per day was 7.5 f 2.43 (n = 6). Chicks grabbed regurgitated food from the parent' s beak, and food not taken was again swallowed by the parent. During each meal, a parent regurgitated one to seven times (X = 2.27 + 1.46 (n = 44). A meal lasted 9 to 80 minutes (n = 45.5 * 2 1.9, n = 18). Most food appeared to be Southern Sea Lion dung or fish probably scavenged from Magellanic Penguins.
On occasion, gulls flew directly towards us when we were still approximately 50 m away from the colony, swooping and vocalizing before returning to their nest. Such intimidation behavior, performed individually or in groups, also occurred away from the colony in areas where birds were feeding or resting.
When chicks were two to five days old they followed their parents a few meters away from the nesting area down toward the water where they remained with their parents but separate from other broods. As chicks grew older, they creched in one or more groups. Chicks grouped tightly together and moved as a unit, often surrounded by adults. They remained in the vicinity of the colony, where they were guarded and fed by their own parents until fledging.
Adults followed their chicks closely as they moved. When the creche was approached by a potential predator such as Kelp Gulls or skuas, adults actively defended their chicks. Defense behavior consisted of head-tossing, calling from the ground, mock charges, physical attacks, and/ or flights towards the intruder, defecating and circling while calling before returning to the group of moving chicks. The frequency of calling and aggressive displays increased when the group was disturbed, and chicks gathered more closely when approached by an intruder. Chicks older than two to three weeks sometimes fled briefly into the water, followed by adults.
BREEDING SUCCESS ANTIPREDATOR BEHAVIOR
Egg mortality in 1987 and 1989 was similar and more than 40% of the eggs did not hatch (Table  4) . Since there were no large storms and no egg remains were found within or near the colony, eggs that disappeared were probably taken away by predators, such as Kelp Gulls and skuas, which were regularly seen in the vicinity of the colony. Similarly, no chick carcasses were found. Unlike most other gulls, incubating Dolphin Gulls Breeding success was highly variable among stayed at their nest when approached, and often seasons, ranging from complete failure during did not leave their nest until we were less than 1984, 1986, 1988, and 1990 to 0.86 chicks sura meter away. In some instances, only the birds viving to three weeks of age per active nest in closest to us moved, while birds a meter or two 1985 (Table 5 ). In both 1984 and 1986, complete away remained incubating. Birds that left gen-failure was caused by storms that washed away erally flew up, vocalizing loudly, defecating, dive all nests and their contents during late December, bombing, and even hitting us. Individuals that before hatching in the former year and during flushed often landed a few meters away, called, hatching in the latter. Renesting occurred after Kury and Gochfeld (1975) and others report predation on cormorant eggs, whenever the incubating cormorants are disturbed by human intruders. The gulls anticipate this food source by associating with humans as they approach the cormorant colony. Dolphin Gulls regularly fed on the scraps of food dropped while Magellanic Penguins and cormorants were feeding their chicks. Usually, Dolphin Gulls moved quickly around a penguin that was feeding chicks until it dropped the food, which commonly happened when the penguin interrupted feeding the chick to attack the gull. When food was dropped, the gull often waited until the penguin moved, allowing it to safely dart in and steal the dropped food.
From September to February, Dolphin Gulls also scavenged on southern sea lion excrement and fed in the intertidal zone. Dolphin Gulls were more likely to feed in the intertidal zone before Magellanic Penguin or Imperial Cormorant chicks hatched (x2 = 10.77, df = 1, P -C 0.005). Occasionally, they picked through kelp that washed ashore after storms.
POST BREEDING DISPERSAL
After they finished breeding in late February, most Dolphin Gulls left Punta Tombo, apparently moving north. By late March, only a few birds were seen near the colony. Sightings of banded individuals were only to the north of the breeding colony (n = 11). However, human habitation and our sighting efforts were mainly northward, so it is possible that some birds moved south. Dolphin Gulls were regularly seen at the southern sea lion and Imperial Cormorant colonies at Punta Leon ( In contrast to most gulls where broods begin to leave the vicinity of the home territory at several weeks of age or at fledging (Tinbergen 1953; Burger 1974 Burger , 1984 . 1984) . At Punta Tombo, colony size throughout the last three decades has never been more than 29 to 31 pairs (Conway, pers. corn.). Unlike most gulls and more similar to terns, the location of the colony at Punta Tombo changed among seasons.
Colonial breeding and colony size can be influenced both by predation and feeding ecology (Wittenberger and Hunt 1985) . The observed colonial and foraging habits of the Dolphin Gulls is consistent with G&mark' s (1982) hypothesis that colony size in gulls increases with foraging range and unpredictability of food sources. This positive correlation between coloniality and foraging range has also been found in other seabirds (Lack 1967 , 1968 , Erwin 1977 , 1978 ).
Predation appears to be a strong selective force for the Dolphin 
